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Abstract of JP2001 106893 

PROBLEM TO BE SOLVED: To obtain a fluororubber composition which has improved roll 
processibility, exhibits only a small change in viscosity after kneading, can efficiently mass-produce 
molded articles, can stably produce even molded articles having complicated shapes, and thus, is 
excellent in mass-productivity and has a great industrial use value. SOLUTION: A crosslinkable 
fluororubber composition is provided which contains (A) 100 pts.wt. perfluorocompound (I) having at 
least two alkenyl groups in the molecule and a divalent perfluoroalkylene or perfluoropolyether 
structure in the main chain or 100 pts.wt. polymer (II) formed by the addition reaction of an alkenyl- 
reactive compound having at least two hydrosilyl groups in the molecule with a part of the above 
alkenyl groups, (B) 1-100 pts.wt. reinforcing filler, and (C) an addition-reactive crosslinking agent 
having a hydrosilyl group or a peroxide crosslinking agent in an amount enough to cause the reaction 
of the alkenyl groups in ingredient A, and (D) 0.01-30 pts.wt. surface-treating agent having at least one 
fluoroalkyl group or fluoropolyalkyl ether group and at least one silanol group in the molecule. 
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(54) FLUORORUBBER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a fluororubber composition which has improved roll 
processibility, exhibits only a small change in viscosity after kneading, can efficiently mass- 
produce molded articles, can stably produce even molded articles having complicated shapes, 
and thus, is excellent in mass-productivity and has a great industrial use value. 
SOLUTION: A crosslinkable fluororubber composition is provided which contains (A) 100 pts.wt. 
perfluorocompound (I) having at least two alkenyl groups in the molecule and a divalent 
perfluoroalkylene or perfluoropolyether structure in the main chain or 100 pts.wt polymer (II) 
formed by the addition reaction of an alkenyl-reactive compound having at least two hydrosilyl 
groups in the molecule with a part of the above alkenyl groups, (B) 1-100 pts.wt. reinforcing 
filler, and (C) an addition-reactive crosslinking agent having a hydrosilyl group or a peroxide 
crosslinking agent in an amount enough to cause the reaction of the alkenyl groups in ingredient 
A, and (D) 0.01-30 pts.wt. surface-treating agent having at least one fluoroalkyl group or 
fluoropolyalkyl ether group and at least one silanol group in the molecule. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A) The perfluoro compound which has at least two alkenyl radicals in a molecule, and 
has divalent perfluoro alkylene or divalent perfluoro polyether structure in a principal chain, Or 
the polymer which the compound which has at least two hydrosilyl radicals in a molecule, and in 
which an alkenyl radical and an addition reaction are possible comes to add on said a part of 
alkenyl radical The 100 weight (sections B) reinforcement nature filler The cross linking agent in 
which an addition reaction is possible or peroxide cross linking agent which has the 1-100 
weight (section C) hydrosilyl radical in a molecule Finishing agent which has one silanol group in 
at least one a fluoro alkyl group or a fluoropoly alkyl ether radical, and a molecule in the 10 (daily 
dose D) molecule to which the alkenyl radical in the (aforementioned A) component is made to 
react 0.01 - 30 weight section is contained. The cross-linking fluororubber constituent 
characterized by becoming. 

[Claim 2] The constituent according to claim 1 which is a compound in which the perfluoro 
compound in the (aforementioned A) component is shown by the following general formula (1). 
[Formula 1] 



CH^CH-CX^Rf-Q^RffX-VCH^Hj ••• (1) 

■ ■ 

K<{\ Xmk±L\Z-CH 2 -, -CH 2 0-, -CH 2 OCH 2 -, -Y-NR'S0 2 - 

CH 3 

-Y-NR'-CO- «i.U Y«-CH 2 -Xii T'fo 9 , R'^Tk^MT-X^ 

CH 3 

fiTte-^ (2) , (3) Xtt (4) 
OR 1 R'O 

II I . I II ... (o) 

-C-N-R 3 -N-C- k Z ' 

^X^CH 2 CH 2 R 4 CH 2 CH 2 -fX^- ••• (3) 

it r K ~i ii 

-C-N N-C- ••• (4) 

LR3J 

}4TlE-^5t (5) Xtt (6) 

R 5 R 5 
I B I 

-Si-R 6 -Si- ••• (5) 

R 5 R 5 

R s 6 R 5 

[Claim 3] The constituent according to claim 1 or 2 which is a compound in which the compound 
which has at least two hydrosilyl radicals in the molecule in the (aforementioned A) component, 
and in which an alkenyl radical and an addition reaction are possible is shown by the following 
general formula (7) or (8). 
[Formula 2] 



Z-CH 2 CH 2 -(X^Rf-(X^CH 2 CH 2 -Z - ( 7 > 

RHXVCH 2 CH 2 -Z • * - (8) 

(5£<K x, P , r f n±mtmtfi(DM&*^t 0 z^tie-^ o) 

CH, R* 

(HSiO^Si- ... (9) 

CH 3 

emu R 2 »e^xii^smcoi^fi:7K*s, (7) (Dit&ywm&te 

1, 5* (8) (Dit&ty<DWf£iZ2Xte3X»tbZ>» ) 

[Claim 4] Claim 1 which is the fumed silica processed by the finishing agent to which the 
reinforcement nature filler of the aforementioned (B) component contains silicon in fumed silica 
or a molecule thru/or the constituent of 3 given in any 1 term. 

[Claim 5] Claim 1 whose finishing agent which has one silanol group in the molecule of the 
aforementioned (D) component in at least one a fluoro alkyl group or a fluoropoly alkyl ether 
radical, and a molecule is the compound shown by the following formula (10) or (1 1) thru/or the 
constituent of 4 given in any 1 term. 
[Formula 3] 

CH 3 
I 

CgF 17 CH 2 CH 2 -Si-OH —(10) 
CH 3 

CH 3 
I 

C 4 F 9 CH 2 CH 2 -Si-OH ... (ii) 

CH, 



[Translation done.] 



» NOTICES * 



JTO and NCIPI are not responsible for any 
dsaar.es caused by the use of this translation. 



1. This document has boen translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] » 
[0001] • • 

[Held of the Invention] This invention is excellent in roll workability, and there is little viscosity 
change after a roll kneading activity, and. moreover, solvent resistance, chemical resistance, 
thermal resistance, and a low-temperature property are related with the fluororubber constituent 
which gives a good hardened material. 
[0002] 

[Description of the Prior Art] Since the conventional vinylidene fluoride system fluororubber is 
the elastomer excellent in thermal resistance, chemical resistance, a mechanical strength, etc.. it 
is industrially used in the large field focusing on an automobile and machine industry. 
[0003] However, the chemical resistance is insufficient, and it swells easily in polar solvents, 
such as a ketone system, a lower alcohol system, a carbon vt system, and an organic-acid 
system, and has the fault that will deteriorate to the chemical containing an amine and rubber 
reinforcement and elongation will fall extremely. Moreover, also in a low-temperature property, 
since rubber elasticity is lost below -20 degrees C and it becomes impossible to use it as a 
sealant, it is common to use in a cold district that there is a limitation. 

[0004] Then, in order to improve those faults, the fluorine-containing hardenability constituent 
which uses a perfluoro compound and a fluorine-containing ORGANO hydrogen polysiloxane as a 
principal component is proposed 

[0005] However, since these constituents turn into a liquefied constituent from the low 
polymerization degree of a perfluoro compound being liquefied, although they fit a F1PG method 
of construction and UMS molding, they will be inferior in workability in compression molding 
conventionally used by rubber molding. 

[0006] Especially the production stabilized if the conventional two-sheet metal mold for rubber 
could not be used in many cases and UMS metal mold of dedication was not newly created by 
frequent occurrence of the defect by molding workability and the contamination of Ayr etc. is 
difficult. 

[0007] However, generally compared with the conventional two-sheet metal mold for rubber, it is 
expensive, and time is taken in the installation to a UMS briquetting machine, or UMS metal 
mold has troubles, like adjustment of the machine after metal mold installation takes time 
amount, and is unsuitable for limited production with a wide variety. 

[0008] From such a background, this invention person proposed the approach of manufacturing 
the type rubber constituent (it being hereafter called a millable typo constituent) in which the roll 
activity for rubber is possible and molding by the rubber metal mold for compression molding is 
possible with the fluorine-containing hardenability constituent which uses a perfluoro compound, 
a fluorine-containing ORGANO hydronalium polysiloxane. a filler, and a finishing agent as a 
principal component (Japanese Patent Application No. No. 191038 [ ten to ]). 
[0009] By the above-mentioned proposal, although there is no problem in the roll workability m a 
small scale, adhesion to a roll side becomes strong by rubber constituent temperature rising by 
generation of heat at the time of a roll kneading activity on a mass-production scale 5kg or 
more, and as for the rubber constituent left after the roll activity over a long period of time. 



viscosity changes, and it may be hard coming for roll workability to fall or to flow. 
[0010] While this invention was made in view of the above-mentioned situation and is excellent 
in rod workability, there is little viscosity change after a rofl kneading activity, and it aims at 
offering the fluororubber constituent of the millable type which gives the hardened material 
excellent in solvent resistance, chemical resistance, thermal resistance, and a low-temperature 



[0011] 

[The means for solving a technical problem and the gestatt of implementation of invention] In 
order that this invention person may attain the above-mentioned purpose, as a result of inquiring 
wholeheartedly, it has at least two atkenyl radicals in the (A) molecule. And the perfluoro 
compound which has divalent perfluoro alkylene or divalent perfluoro polyether structure in a 
principal chain. Or the polymer which the compound which has at least two hydrosilyl radicals in 
a molecule, and in which an atkenyl radical and an addition reaction are possible comes to add on 
said a part of alkenyi radical. (B) As opposed to the cross-finking fluororubber constituent 
containing the cross linking agent in which an addition reaction is possible or peroxide cross 
linking agent which has a reinforcement nature filler and (C) hydrosilyl radical in a molecule (D) 
by adding the finishing agent which has one silanol group in a molecule in at least one a ftuoro 
alkyt group or a fluoropory alkyl ether radical, and a molecule While have improved roll workability 
and the flow nature of an ingredient, the adhesiveness over a roll side falling and roll workability's 
improving, it is few. viscosity change of a constituent carries out the knowledge of giving the 
rubber hardened material which has good physical properties few tops, and the plastic return of a 
constituent came to make this invention. 

[0012] That is. this invention is the (A) component 100 section (it is the same the weight section 



(B) component: — one to 100 section (C) component; — the alkenyi radical in the (A) 
component is made to react — enough — offer the cross-linking fluororubber constituent which 
comes to contain the (amount D) component:0.01 - 30 section. 

[0013] Hereafter, lessons is taken from this invention and it explains in more detail. The (A) 
component of the cross-linking fluororubber constituent of this invention is a polymer which the 
compound which has at least two hydrosilyl radicals in the (□) molecule, and in which an alkenyi 
radical and an addition reaction are possible comes to add on a part of perfluoro compound 
which has at least two alkenyi radicals in the (I) molecule, and has divalent perfluoro alkylene or 
divalent perfluoro polyether structure in a principal chain, or said alkenyi radical. 
[0014] Here the perfluoro compound of the above-mentioned (1) component Compounding to 
resin or an amount polymer of macromolecules like rubber technically with a difficult compound 
Have at least two atkenyl radicals in a molecule, and it has divalent perfluoro alkylene or divalent 
perfluoro polyether structure in a principal chain. Preferably, the viscosity in 25 degrees C is the 
straight chain-like perfluoro compound which is 25-1.000.000cSt and what is shown, for example 
by the following general formula (1) is mentioned as this perfluoro compound. 
[0015] 
[Formula 4] 
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[0016] here, it is a divalent perfluoro alkylene group or a divalent perfluoro polyether radical, as 
for Rf. what is shown especially as a divalent perfluoro alkylene group by -CmF2m- (m=1- 10 
[ however, ] — it is 2-6 preferably.) is desirable, and what is shown by the following formula as a 
divalent perfluoro polyether radical is desirable. 
[0017] 
[Formula 5] 



f CFOCF.-Vf CF, -H CF.OCF-^ 
X X 
<XiiFXiiCF 3 £. p. q, rii*ntfftpJ:i. q__l. 2^p-q<200, 
»:c2<?-q<1 10. 0<r<65?fift> 

-CF,CF-0CF ; 4 CFOC.-,4 r fCF.4 r *.CF-OCF-}rCF,OCF,CF-- 

CF, CF. 
(r, s, t tt*fc,-?J"-0£ r % 5 . s > 0. t__0. O < s -f t < 2 0 0 . tti-l 
2 < s + t < 1 ] o*>SMft> 

-CF+OCFCF--W OCF^OCF- 
I I "I 
X X X 

<XiiFXi3CF 5 2L u, vi**Jl?Jtl £u2S 1 00, ldv£6 0ttfttk) 

-CFPvfOCF ; CF,CF--b OCF,CF„- 
(w&l <w< 1 OOS-S&) 

■C 4 F,- , -C,F :: - . 

-fCFOCFJL (CF..OCF) - rT^w ^2^2 0 0, 

I - , « 

CF. CF. 
-CFXF.OCF^CFsJjCFX'CFXFj- . 

-CFjCROCF.CFOCFJ.CF^.CFjOCFCF.OCFXFj- . 
CF, CF. 



-civocfcfj^oci^ociv 

-CK(OCFCFJ, (OCF.tOCF- 
-CFjCFjCOCFjCFjCF^CCFjCKj- 



n - 5- 1 OO, uj-l^i CM), 
n • 5^1 OO. m^l^lOO. 

n - 5 — 1 OO 



[0018] Next. O is a radical shown by the following general formula (2), (3). or (4). 

[0019] 

[Formula 6] 



O H' R : 0 



4X-J ? c:H J CHjlC , CH,CH 2 -tX^ - (3) 

0 pl c 

-C-N N-C- ••• (4) 

LRU 

[0020] R1 is a hydrogen atom, a permutation, or an unsubstituted monovalent hydrocarbon 
radical, and its thing of carbon numbers 1-12 is desirable as a permutation or an unsubstituted 
monovalent hydrocarbon radical here. As these radicals specifically A methyl group, an ethyl 
group, a propyl group, an isopropyl group, butyl, an isobutyl radical, tert-butyl. a pentyl radical, a 
neopentyl radical, a hexyl group, a heptyl radical. Alkyl groups, such as an octyl radical, a nonyl 
radical, and a decyl group, a cyclopentylic group. Cycbalkyl radicals, such as a cyclohexyl radical 
and a cycloheptyl radical, a phenyl group. Aryl groups, such as a tolyl group, a xylyl group, and a 
naphthyl group, benzyl, a phenylethyl radical, A part or all of a hydrogen atom of aratkyl radicals, 
such as a phenyipropyl radical, or these radicals A fluorine, The chloro methyf group permuted by 
halogen atoms, such as chlorine and a bromine, etc.. a BUROMO ethyl group, a chloropropyl 
radical, a trifluoro propyl group. 3. 3. 4. 4. 5. 5. 6 and 6. a 6-nona fluoro hexyl group, etc. can be 
mentioned. 

[0021] R3 is a permutation or an unsubstituted divalent hydrocarbon group, and carbon numbers 
1-10. especially the thing of 2-6 are suitable for this. It can pass and. specifically, a methylene 
group, ethylene, a propylene radical, a methyl ethylene radical, a butylene radical, arylene 
radicals, such as cyclo alkylene groups, such as a xylene radical, a phenylene group, e tolylene 
radical, a xyh/lene radical, a naphthylene radical, and a biphenylene radical, or the radical which 
permuted a part of these hydrogen atoms by the halogen atom. etc. can be mentioned to 
alkylene groups, such as a Kl SAME C HIRE N radical, and cyclo. In addition, in the formula (4). even 
if two R3 is mutually the same, it may differ. 

[0022] R4 is a radical shown by the permutation which may make one sort of an oxygen atom, a 
nitrogen atom, a silicon atom, and a sulfur atom, or two sorts or more intervene in the middle of 
joint the unsubstituted divalent hydrocarbon group, the following general formula (5), or (6). 
[0023] 
[Formula 7] 
R* R ! 

1 I 

-Si-R 5 ~Si- -•- (5) 



-s<^- - < s > 

(R5 is a permutation or an unsubstituted monovalent hydrocarbon radical among a formula, and 
R6 is a radical which contains one sort of a carbon atom, an oxygen atom, a nitrogen atom, a 
silicon atom, and a sulfur atom, or two sorts or more in principal chain structure.) 
[0024] Here, in the radical shown by the formula (5) of R4, and (6). the same thing as the 
permutation or the unsubstituted monovalent hydrocarbon radical explained by Rl is mentioned 
as a monovalent hydrocarbon radical of RS. Moreover, as an example of R6, although a 
permutation or an unsubstituted divalent hydrocarbon group is mentioned Carbon numbers 1 -20, 
especially the divalent hydrocarbon group of 1-10 are suitable for this. Specific ally A methylene 
group, ethylene, a propylene radical, a methyl ethylene radical, a butylene radical. It passes. To 
alkylene groups, such as a KISAMECH1REN radical, and cyclo Cyclo alkylene groups, such as a 



xylene radical. The combination of arylene radicals, such as a phenylene group, a tolylene radical. 
a xyh/lene radical, a naphthylene radical, and a biphenylene radical, the radicals which permuted a 
part of hydrogen atom of these radicals by the halogen atom etc these permutations or an 
unsubstituted alkylene group, and an arylene radical etc. is illustrated. 

[0025] Moreover, the divalent radical which contains one sort of an oxygen atom, a nitrogen 
atom, a silicon atom, and a sulfur atom or two sorts or more in principal chain structure as other 
examples of R6 is mentioned. 

[0026] b\ this case, -O- and a sulfur atom can make ~S- and a nitrogen atom an oxygen atom 
able to intervene as -NR- (for R to be a hydrogen atom or carbon numbers 1-8 especially the 
alkyl group of 1-6. or an aryl group) etc. and a silicon atom can also be made to be able to 
intervene as the radical containing the ORGANO siloxane. or an ORGANO silylene radical, and 
the following radical can specifically be illustrated. 
[0027) 
[Formula 8] 

cm 

-O- . -NH- . -N- , 



CH. 
4-OSi- 



(rattl~5eo£&) 



O 

■I. 



CH 3 



CH_ 

40Si— h (llil-2 
CHXH,CH, 

[0028] On the other hand, as the permutation which may make one sort of an oxygen atom, a 
nitrogen atom, a silicon atom, and a sulfur atom, or two sorts or more intervene in the middle of 
joint [ of R4 ], or an unsubstituted divalent hydrocarbon group, the thing which made the above- 
mentioned oxygen atom, the nitrogen atom, the silicon atom, and the sulfur atom mediation 
radical placed between the permutation or the unsubstituted divalent hydrocarbon group, and 
this which were explained by the above R6 is shown. 

[0029] As O in the formula (1) shown by the above-mentioned formula (2). (3), and (4). the 
following radical is illustrated concretely. In addition, in the following general formulas. Me shows 
a methyl group and Ph shows a phenyl group. 
[0030] 
[Formula 9] 
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[0031] 

[Formula 10] 
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O R 

^SCH,CH 3 -Si- 
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R 

( K A 9 "&Z\Z 7 s. r. /U_£} 

[0032] In addition, in the above-mentioned formula (1). a is zero or more integers, therefore 

although the fluorine-containing compound of a formula (1) contains a divalent perfluoro alkylene 

group or one or more divalent perfluoro polyether radicals in 1 molecule, a is the integer of 0-10. 

especially 0-6 preferably. 

[0033] Next. X is listed below. 

[0034] 

[Formula 11] 

-or. . -CHjO-. cn,ocn, . -y-nrso.- Xti -y-nr ! -co~ 

CH. 

({&U Ytt-CIVJXtt -S -^' 
CH, 



[0035] Moreover, p is 0 or 1 and the perfluoro compound of a formula (1) has a vinyl group, an 
alfyl group, etc. in both ends. 

[0036] As an example of a fluoropoly ether compound expressed with the above-mentioned 
formula (1). the straight chain-like fluoropoly ether compound expressed with the following type, 
for example is mentioned. 
[0037] 

(Formula 12] 



CHj-CH-CROCF.CFt-O-CFjCF^O-tCFC^O.-CF-CH^CHj 

• - fr, -<k; ' CF, CF, 
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I I I 
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(However, among a formula, m and n are zero or more integers, and are a value which sots 
viscosity in 25 degrees C to 25-I.OOO.OOOcSt preferably.) 

[0038] As for the straight chain-like perfluoro compound of the above-mentioned (0 component 
it is desirable that the viscosity in 25 degrees C is in the range of 25-1.0OO.OOOcSt and it is 
especially desirable that it is 100-60.000cSt It becomes difficult for viscosity to form the rubber 
hardened material which has the property satisfied at this time out of range, or there is a 
possibility of producing un-arranging [ of workability falling ]. 

[0039] Next, as a compound which contains at least two hydrosilyl radicals in the molecule of the 



above-mentioned (ID component and in which an akenyl radical and an addition reaction are 
possfole. although a hydrosilyl radical is contained in what contains a hydrosilyl radical in an 
organic compound, and an organic silicon compound when disperstoility and thermal resistance 
are taken into consideration, the compound of the formula (7) shown below or a formula (8) is 
desirable. 
[0040] 

[Formula 13] 

Z-CHXH^X^RHX^CHXH.-Z - <") 

RHX^CHjOVZ (8) 
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[0041] Although it is as having mentioned above about Rf. X. and p. you may differ, even if Rf, X 
and p in a formula (7) and (8), and Rf. X and p in a formula (1) are mutually the same. 
[0042] Moreover. Z is a radical shown by the following general formula (9). 
[0043] 

[Formula 14] 

CH, R\_> 
I I** 

(HSO^Si- ... (9) 

CH, 

[0044] R2 is a permutation or an unsubstituted monovalent hydrocarbon radical here. As the 
permutation or the unsubstituted monovalent hydrocarbon radical of R2 The thing of carbon 
numbers 1-8 is desirable. As these radicals specifically A methyl group, an ethyl group, a propyl 
group, an isopropyt group, butyl, an isobutyl radical, tert-butyl. a pentyl radical, a neopentyl 
radical, a hexyl group, a heptyl radical. Alkyl groups, such as an octyl radical, a cyclopentylic 
group, a cyclone* yl radical. Aryl groups, such as cycloalkyl radicals, such as a cycloheptyl radical, 
a phenyl group, a toryl group, and a xyW group, A part or all of a hydrogen atom of aralkyl 
radicals, such as benzyl and a phenylethyl radical, or these radicals A fluorine. The chloro methyl 
group permuted by halogen atoms, such as chlorine and a bromine, etc., a BUROMO ethyl group, 
a chloropropyl radical, a trifkioro propyl group, 3. 3, 4. 4, 5. 5. 6 and 6. a 6-nona fluoro hexyl 
group, etc. can be mentioned. 

[0045] Moreover, in the case of the compound of a formula (7). in the case of the compound of 
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1, 2 or 3. and a formula (8). b is 2 or 3. 

[0046] As a (A) component of this invention, although independent use of the above-mentioned 
(I) component may be carried out since roll workability is raised, the addition reaction of the 
hydrosilyl radical of the (II) component can be carried out to a part of alkenyl radical of the 
above-mentioned (I) component and the gel polymer of a non-fluidity which made the alkenyl 
radical of the remainder of the (I) component remain can be used. 

[0047] In this case, as for the alkenyl radical weight in the hydrosilyl radical weight / (I) 
component in the (II) component it is [ the rate of the (I) component and the (11) component ] 
desirable at a mole ratio 0.1 to 0.99 and that it is especially 0.3-0.8. It is extent thickened 
somewhat without a perfluoro compound gelling that this ratio is less than 0.1. if it becomes 
difficult liquid rubber to work by ****(ing) with 2 rolls for rubber in order that a fluidity may 
remain, even if it adds a filler and it exceeds 0.99. it will become the hardened material of rubber, 
and addition of a filler becomes difficult or the fault of not coiling around a roll arises. 
[0048] In addition, it is desirable to use an addition reaction catalyst for the addition reaction of 
the (0 component and the (II) component, and a platinum metal compound is desirable as an 
addition reaction catalyst 

[0049] Here, generally a platinum metal compound is a compound of noble metals, and the 
platinum compound which is comparatively easy to come to hand is well used from it being an 
expensive rank 

[0050] As a platinum compound, although a complex, a complex with alcohol or a vinyl siloxane. 
platinum/ silica, an alumina, or carbon of chloroplatinic acid or chloroplatinic acid, and olefins, 
such as ethylene, etc. can be illustrated, for example, it is not limited to these, a platinum 
compound — except — a platinum metal — a compound — ****** — a rhodium — a 
ruthenium — iridium — palladium — a system — a compound — getting to know — having — 
**** — for example. — RhCI (PPh3) — three — RhCI ~ (— CO — ) (PPh3) — two — RhCI 
(C2H4) — two — Ru — three — ( — CO — ) — 12 ~ IrCI — (— CO — ) (PPh3) ~ two — Pd 
(PPh3) — four — a grade it can illustrate . 

[0051] Although especially the amount of these catalysts used can obtain the cure rate which it 
is not restricted and is considered as a request in the amount of catalysts, in order to obtain an 
economical standpoint or a good hardened material, it is good to make more preferably 0.1-1,000 
ppm (platinum metal conversion) into the range of 0.1 - 500 ppm (same as the above) extent to 
the whole quantity of (!) and the (B) component 

[0052] Although the conditions of the above-mentioned addition reaction can be selected 
suitably and a reaction may be performed at a room temperature, for speeding up a reaction, it 
can carry out by heating at 50-200 degrees C. 

[0053] The (B) component of the fluororubber constituent of this invention is a reinforcement 
nature filler. Although roll workability, a mechanical strength, thermal stability, weatherability. 
chemical resistance, fire retardancy. etc. are raised or it is added for the purpose, such as 
lowering reduction of the heat shrink at the time of hardening, decline in the coefficient of 
thermal expansion of the elastic body hardened and obtained, and gas permeability, this 
reinforcement nature filler is blended in order to mainly make it the constituent of a millable 
type, and to raise roll workability and a mechanical strength. 

[0054] As a filler, metal carbonates, such as metallic oxides, such as fumed silica, colloidal silica, 
diatomaceous earth, quartz powder, a glass fiber, carbon, and ferrous oxide, titanium oxide, 
cerium oxide, a calcium carbonate, and a magnesium carbonate, etc. can be mentioned, and 
these may be processed by various finishing agents, for example. In these, the point of a 
mechanical strength to fumed silica is desirable, and in order to raise especially dispersibility. 
what was processed by the finishing agent which contains silicon in molecules, such as a silane 
system, is desirable. 

[0055] The loadings of a reinforcement nature filler are the one to 100 section to the polymer 
100 above-mentioned section. In the less than I section, while Oie reinforcement nature of a 
filler falls, roll workability falls, if it exceeds the 100 sections, the flexibility of rubber will be lost, 
or un-arranging ( of stopping coiling around a roll etc. ] arises. 

[0056] In this invention, the (D) component is important and needs to blend finishing agents. 



such as the silicon atomic numbers 1-20 which have one silanol group in a molecule in at least 
one a fluoro alkyl group or a fkioropofy alkyl ether radical (they are carbon numbers 1 -20 and the 
thing which a part or all of an alkyl group of a hydrogen atom permuted by the fluorine atom 
especially preferably), and a molecule especially a silane of 1-5. or a siloxane. [of 1-10 ] 
[0057] The ejection from a roll becomes difficult when it considers as the finishing agent which 
has two or more silanol groups in a molecule, it will adhere by the rise of the constituent 
temperature by generation of heat at the time of a roll kneading activity, it is not desirable, and 
by change gradually, when create the cast of a complicated configuration, un-arrange ( of the 
flow of an ingredient worsen ] will generate the viscosity of the obtained constituent. 
[0058] Since it is guessed that these phenomena are the things resulting from the hydrogen 
bond nature by the silanol which exists in [ two or more ] a molecule, it is necessary to limit the 
number of silanols in a finishing agent to one piece. 

[0059] Specifically, what shows the chemical structure of a bottom type is used suitably. 
[0060] 

[Pormula 15] 
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[0061] Moreover, although a filler combination activity will become easy if the effectiveness of 
these loadings as a finishing agent decreases that the 0.01 - 30 section is suitable and is the 
less than 0.01 sections to the polymer 100 section of Oie (A) component, and improvement in 
filler combination workability or rubber physical properties cannot be expected but it exceeds the 
30 sections, a superfluous finishing agent will become an impurity and the fault of rubber physical 
properties falling will occur. Furthermore, it is the 0.1 to 20 section preferably. 
[0062] The (C) component of this invention is a cross linking agent and the cross linking agent 
which contains a hydrosilyl (C-1) radical in a molecule and in which an addition reaction is 
possible, or a peroxide (C-2) cross linking agent is used as a cross linking agent. 
[0063] In this case, as a cross linking agent of a component (C-1). the ORGANO hydrogen 
polysiloxane which has preferably at least two hydrosilyl radicals [ three or more ] can be 
mentioned into a molecule, and although the ORGANO hydrogen polysiloxane usually used for an 
addition reaction hardening mold silicone rubber constituent can be used as this ORGANO 
hydrogen polysiloxane. the same thing especially as the above-mentioned (II) component can be 
used. 

[0064] The addition of this (C- 1 ) component is sufficient amount to react with the residual 
alkenyl radical in the (above-mentioned A) component and harden the (A) component Although 
it is desirable to carry out like the conventional millable rubber constituent from the point of 
preservation stability just before rubber molding as for this cross linking agent, in this case, that 
addition (A) When determining in consideration of the bridging material of the (II) component 
used of the component stabilizes rubber physical properties, are important 0,5-5, and that it is 
especially the range of 0.8-2 have the desirable alkenyl radical weight in |the hydrosilyl radical 
weight of the hyA-osilyl radical weight + (C) component in the (II) component) / (I) component. 
[0065) Moreover, although addition reaction catalysts, such as a platinum metal compound, can 
be blended with the above-mentioned (C~1) component if needed, when the addition reaction 
catalyst used for manufacture of the above-mentioned (A) component remains in the (A) 
component, it is not necessary to necessarily add. In addition, it is the amount of catalysts, and 
an addition is the same as that of the above, and is good. 

[0066] On the other hand, although dibenzoyl peroxide, dtcumyl peroxide, di-t-butyl peroxide, t- 



butyl peroxyacetate. t-butyl peroxybenzoate. 2.5-dimethyr~2.5-dr-t-butyl peroxyhexane. etc. are 
mentioned «s a peroxide* cross linking agent of a component (C-2). for example, the point of 
preservation stability or anti-scorch to 2,5-dimethyr-2.5-di-t-butyl peroxyhexane is desirable. 
[0067] Although the addition of the above-mentioned peroxide cross linking agent should just be 
sufficient amount to stiffen the (A) component especially its 0.S - 3 section is desirable the 0.1 
to 5 section to the (A) component J 00 section. If bridge formation becomes inadequate if the 0.1 
sections are not fulfilled, or bridge formation may become slow and exceeds the five sections, it 
may have a bad influence on physical properties. 

{0068] In this constituent in order to raise that practicality, various additives can be added if 
needed, the polysiloxane (refer to JP.48- 1 0947.B) which specifically includes the CH2=CH(R) 
SiO unit (R is a hydrogen atom, a permutation, or an unsubstituted monovalent hydrocarbon 
radcal among a formula.) added in order to control the cure rate of this constituent as these 
additives, and an acetylene compound (refer to U.S. Pat No. 3445420 and JP.54-3774.B) — the 
ionicity compound (refer to U.S. Pat No. 3532649) of heavy metal etc. can be illustrated further. 
[0069] The production process of the fluororuSber constituent of this invention can be made into 
tho process which adds the cross linking agent of the process (c) which adds the filler and 
finishing agent of the process (b) and (B) which obtain the polymer of the (a) and (A) component, 
and the (D) component and the (C) component 

[0070] (a) Although a process is unnecessary when using a perfluoro compound independently It 
is the process which increases molecular weight when increasing molecular weight makes some 
reaction radicals of a liquefied perfluoro compound with a synthetic difficult technique top 
construct a bridge using a hydrosilyl radical to extent to which a roil activity is attained (it is 
henceforth called procure). If combination with 2 rolls for rubber becomes easy and does not 
increase molecular weight at this process after adding a filler according to this process Like 
conventional liquid rubber, it may become the constituent of the shape of a liquid or a paste, and 
the combination and ****** by the rubber covered roll may become difficult 
[0071] Although this (a) process is mixable satisfactory at ail if it is a mixing machine for liquids 
with which churning of beaker level may also be possible, and comparatively easy equipment may 
be used for it and it is marketed since it is mixing of a liquid Since it will become unnecessary to 
move a constituent if it mixes within the combination equipment for rubber used at the time of 
filler combination of degree process, it is convenient if it mixes within kneading equipments for 
rubber, such as the kneader for rubber and pressurized kneader which are used by combination 
of the (b) process, and a Banbury mixer. 

[0072] (b) A process makes easy combination of the filler which is the (B) component for 
adjusting a degree of hardness, rubber reinforcement roll workability, etc.. and its filler, and a 
constituent becomes the same gestalt as the rubber constituent of the conventional millable 
type after this process, it is the process which adds the finishing agent which is the (D) 
component for raising rubber physical properties, and it becomes [ is excellent in preservation 
stability and ] the thing in which a roll activity is possible by combination of a component (D) 
especially. 

[0073] (b) The kneader for rubber and pressurized kneader which are used for combination of 
common rubber, a Banbury mixer, etc. should just be used for it as the process was mentioned 
above. 

[0074] Although it is satisfactory at all in the case of these combination even if it is ordinary 
temperature, you may heat in the temperature requirement which a polymer does not 
decompose for the purpose, such as making shear heat stability, and the condition has 10 
minutes - about 8 desirable hours at 1 00-300 degrees C. 

[0075] (c) A process is a process which blends the cross linking agent of the (C) component a 
catalyst a bridge-formation assistant, etc., and as equipment a kneader. a pressurized kneader. 
a Banbury mixer, etc. have desirable 2 rolls for rubber which there is risk of the scorching 
phenomenon in_ which of bridge formation advances by mixed generation of heat, **** preferably, 
and can also do an activity, and in order to suppress advance of bridge formation by generation 
of heat at the time of a kneading activity, what has cooling equipment is good. 
[0076] The hardening conditions of the constituent of this invention have 1 - 30 desirable 



minutes at 100-200 degrees C as primary key YUA. Since there is danger of scorching 
generating when it is inferior to industrial productivity and exceeds 200 degrees C preferably, 
since the setting time becomes long at less than 100 degrees C. preferably. 100-200 degrees C 
is desirable, and further 1 20- 1 70 degrees C is suitable. The setting time in that case should just 
choose suitably the time amount which crosslinking reaction completes. Moreover, in order to 
stabilize the physical properties of this constituent it is desirable to carry out secondary key 
YUA by heat treatment of about 1 - 24 hours at 100-230 degrees C. Since secondary key YUA 
has a possibility of pyrotyzing if there is little effectiveness and it exceeds 230 degrees C at less 
than 100 degrees C. 1 - 20 hours is desirable still more preferably suitable for it at 150-200 
degrees C. * 
[0077] 

[Example] Although an example and the example of a comparison are shown and this invention is 
explained concretely hereafter, this invention is not restricted to the following example. In 
addition, the section shows the weight section in the following example, and viscosity is 25 
degrees C in value. Moreover, the matter used in the following example is as follows. 
[0078] 

[Formula 16] 
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Addition reaction catalyst (PL50T. trade name by Shin-Etsu Chemical Co.. Ltd. — platinum 
compound catalyst) 

Filler 1 (R976, trade name made from Japanese Aerosil — fumed silica processed by the silicon 
system finishing agent) 

Filler 2 (R972. trade name made from Japanese Aerosil — fumed silica processed by the silicon 



system finishing agent) 

Reaction control agent — An ethynyl cyclohexanol. 50% toluene solution peroxide cross linking 
agent (C8A. trade name by Shin-Etsu Chemical Co.. Ltd. — 2.5-dimethyr-2.5-dK-butyl 
peroxyhexane) 

(0079] [Example 1] The component shown in Table 1 was used and the fluororubber constituent 
was obtained according to the process shown below. The following evaluations were performed 
about the obtained constituent A result is shown in Table 1 . 

[0080] (a) the place which left at the room temperature what taught the polymer and the cross 
linking agent at the rate of a compounding ratio as shown below in the II. (precure rubber 
production process) beaker of processes, added the catalyst after mixing enough manually using 
a rabble at a room temperature for 10 minutes, and was mixed for 15 more minutes for 3 hours - 
- the viscosity of a polymer — gradually — increasing — just — being alike — it became a 
crude-rubber-like polymer. 
[Additive} [Rate of a compounding ratio] 

Polymer: 100 section precure agent 1.8 **** Intermediation: The 0.2 sections [0081] (b) The 
process (filler and finishing agent compounding operation) above-mentioned polymer was moved 
to the kneader for 300 cc trial, temperature was raised at 170 degrees C and the filler and the 
finishing agent were added by combination as shows in Table 1. Kneading was continued at the 
same temperature after addition termination of a filler for 1 hour. 

[0082] (c) The compound obtained at the process (cross linking agent compounding operation) 
(b) process was taken out from the kneader, it twisted around 2 rolls for rubber, the addition 
reaction control agent and the addition reaction cross linking agent t were blended, and the 
fluororubber constituent which can be hardened was obtained. The roll adhesiveness at this time 
estimated roll workability. 

[0083] The [constituent physical-properties evaluation approach] The obtained constituent 
performed physical-properties measurement for what performed 200 degrees C and tiie post 
cure of 4 hours according to the JIS rubber evaluation approach, after creating the rubber sheet 
of 2mm thickness the condition for 1 50 degrees C and 10 minutes with the 75t press for rubber. 
The [roll workability evaluation approach] The 200g ingredient was used for 2 rolls for 3 inch 
rubber, and the roll workability when continuing a roll kneading activity for 20 minutes was 
evaluated. 

O : although there is no adhesion on a roll and adhesion increases with good roll workability 
**:mixing time x which can be lengthened and removed if rotation of a roll is stopped : Adhesion 
increases with mixing time. Even if it stopped rotation of a roll, immediately after the ejection of 
an ingredient used a 200g ingredient for 2 rolls for the difficulty [ingredient flow nature evaluation 
approach] 3 inch rubber and continued a roll kneading activity for 20 minutes, the viscosity after 
24-hour neglect was measured with the flow tester by Shimadzu Corp. to the room temperature. 

Flow-tester Measuring condition: 150 degrees C. 120kg load. Ixlmm dice, 30-second preheating 
[0084] [Examples 2-5] Although the physical properties when changing a finishing agent and the 
class and addition of a filler, roll workability, and viscosity change were checked as shown in 
Table 1, it has checked becoming the fluororubber constituent of the property which was 
excellent like the example 1. 

[0085] [Example 6] Although the property of the constituent which made the cross linking agent 
the peroxide cross linking agent by the same combination as an example 1 was checked as 
shown in Table 1. it was able to consider as the similarly excellent fluororubber constituent In 
addition, peroxide was being used for the example 6 as a cross linking agent, therefore it made 
the sheet molding conditions for rubber physical-properties measurement 170 degrees C and 10 
minutes in consideration of the decomposition temperature of peroxide. 

[0086] [Examples I and 2 of a comparison] As shown in Table I. about the constituent of the 
combination completely same except having changed the example t and the class of finishing 
agent, physical properties were equivalent to the example 1. but roll adhesiveness was strong 
and it was inferior to roll workability, and since the viscosity change after a roll activity was 
large, for mass-produc(ing). for mass-producing a cast effectiveness was bad. and it became the 



constituent which has a problem industrially. 
[0087] > • > 
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[0088] 

[Effect of the Invention] Since roll workability of the constituent of this invention improves, and 
it is efficient for mass-producing a cast since there is also IKtJe viscosity change after kneading 
can also manufacture the cast of a complicated configuration to stability and is excellent in 
mass-production nature, its industrial utility value is large. 
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